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I. INTRODUCTION 


W 


1.1. SCOPE 

This reference is presented in the four following sections: 

■ Introduction 

■ Subsystem Description 

■ Codes and Formats 

■ Subsystem Programming Considerations 

Section 2, Subsystem Description, describes the overall operating characteristics 
and the available equipment configurations. Section 3, Codes and Formats, describes 
the character codes and message formats used for the UNIVAC Data Communications 
Terminal (DCT) 500. Section 4, Subsystem Programming Considerations, describes 
the procedures for controlling the various functions and the timing considerations 
during the control procedures. 

1.2. PURPOSE 

This reference provides a programmer-oriented description of the UNIVAC DCT 500 
(Figure 1 — 1). The description includes all information pertinent to programming a 
central processor with which one or more DCTs are used as remote data processing 
terminals. 

The text of this reference is based on the assumption that the reader is acquainted 
with the UNIVAC DCT 500 Data Communications Terminal General Description , 
UP-7804 (current version). It is not within the scope of this reference to provide 
information pertaining to the operating or servicing of the DCT. 
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Figure 1—1. UNI VAC DCT 500 Data Communi cations Terminal 
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SUBSYSTEM DESCRIPTION 


2.1. GENERAL 

The UNIVAC Data Communications Terminal (DCT) 500 is a remote, unbuffered, 
input/output device which provides half-duplex or full-duplex low speed data 
communication. The DCT 500 provides this communication with another DCT 500, 
with TELETYPE* equipment, or with a central computer, by means of voice-grade 
facilities. The input/output methods include 132-position printing, paper tape 
reading and punching, and full 128 ASCII-character generation. 

The DCT 500 transmits and receives the standard ASCII character set, with each 
character eight bits in length including parity. When transmitting and receiving, 
the DCT 500 operates at one of three speeds: 110, 150, or 300 baud asynchronous. 

With 11-bit characters (one start, eight data, and two stop bits), 110 baud operation 
provides an operating speed of 10 characters per second; and with 10-bit characters 
(one start, eight data, and one stop bits), 150 and 300 baud operation provides 
operating speeds of 15 and 30 characters per second, respectively. The desired 
operating speed of the DCT 500 is field or factory selected for the receive only 
configuration and switch selectable on the DCT 500 for the other configurations. 

The DCT 500 can operate in either the half-duplex or full-duplex mode at all three 
operating speeds. When operating in the half-duplex mode, one function (either 
transmitting or receiving) can be accomplished at one time. In the full-duplex mode, 
transmitting and receiving can be accomplished simultaneously. When operating in 
the full-duplex mode, the operator is required to type blind unless a monitor is 
included. During operation in the full-duplex mode when a transmit monitor is used, 
data can be received on the punch while data transmitted simultaneously from the 
keyboard or paper tape reader is being printed. The operating mode of the DCT 500 
is preselected within the DCT 500. 

The DCT 500 may be connected to either a private voice-grade communications line 
or the public telephone system. Whether the DCT 500 is used on private or public 
lines, the DCT 500 presents an EIA-RS232C/CCITT interface to the communications 
modem. 


* Trademark of A T& T Company 



2.2. CONFIGURATIONS 

There are two versions of the UNIVAC DCT 500: a standard version, designated 
Type 8541—99, and an automatic version, designated Type 8541-98. 

The Type 8541—98 automatic operation version is available in three configurations: 

■ the basic configuration of the DCT 500 consisting of an incremental printer and a 
control unit; 

a the expanded configuration, consisting of the printer, control unit, and keyboard; 

a the maximum configuration, consisting of the printer, control unit, keyboard, and 
paper tape unit. 

The Type 8541—99 standard version is available in two configurations: 
a the basic configuration, consisting of an incremental printer and a control unit; 
a the expanded configuration, consisting of the printer, control unit, and keyboard. 

Figure 2—1 is a block diagram illustrating both versions of the UNIVAC DCT 500 
and the various configurations. 

2.2.1. Functional Operations 

The DCT 500 provides three types of functional operations depending on the 
equipment configuration. In the basic configuration, consisting of a printer and 
control unit, the DCT provides receive only (RO) operation. In the expanded 

configuration that includes a keyboard the DCT provides keyboard send receive ^ 

(KSR) operation. In the maximum configuration that includes a paper tape unit, 
the DCT provides automatic send receive (ASR) operation. 

2.2. 1.1. Type 8541—99 Standard Version 

The basic configuration of the standard DCT 500 is designed to check parity, 
to operate in either half-duplex or full-duplex mode, and to recognize end of 
transmission (EOT). 

2.2. 1.2. Type 8541—98 Automatic Operation Version 

The basic configuration of the automatic operation DCT 500 is designed to 
automatically answer and recognize a particular address transmitted by a central 
computer or another remote station in a multipoint network (automatic answering 
and terminal address). The central computer or remote station may select any of 
the DCT 500 input or output devices to process the message (automatic device 
selection). In addition, the central processor or remote station can determine 
whether the receiving station is ready to transmit or receive data (status poll). 

The automatic operation also provides the DCT 500 with the capability to permit 
the receiving station to interrupt and resume transmission. 

2.2.2. Optional Operating Functions 


Depending on the individual requirements for a DCT 500, certain capabilities may 
be selected to accommodate different applications. These options may be selected 
for inclusion into the DCT 500 or may be eliminated. 
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Block Diagram of UN IV AC DCT 500 with Optional Features 
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2.2.2. 1. Type 8541—99 Standard Version and Type 8541—98 Automatic Operation Version 

The following operating functions are available for selection with both the 
standard and automatic operation versions.. 

■ Parity 

The selection of parity provides the DCT 500 with the capability to generate 
and check either odd or even parity, or not check parity at all. 

■ Modes of Operation 

The DCT 500 is capable of operating in one of two modes, either half duplex 
or full duplex. 

■ New Line 

The selection of new line provides the DCT with the capability to cause 
carriage return and line feed automatically when a line feed character is 
received. If the new line capability is not selected, both carriage return and 
line feed characters are necessary. 

2. 2. 2. 2. Type 8541-98 Automatic Operation Version 

The following operating functions are available for selection with the automatic 
operation version only. 

■ Status Poll 

The selection of status poll provides the DCT 500 with the capability to 
determine whether the receiving station is ready to transmit or receive data. 

■ Terminal and Device Addressability 

The selection of terminal and device addressability provides the DCT 500 
with the capability to recognize a particular address and select any of the 
DCT 500 input or output devices to process the message (see 3.2 for codes). 
The address must be followed by ENQ or STX characters during transmission. 

2.2.3. Additional Equipment Features 

The operating capabilities of the DCT 500 configurations can be expanded by 
utilizing the available equipment features. These features include automatic 
answering, internal modem, master station, and print monitor. Figure 2 — 1 illus- 
trates the additional features that can be used with each version of the DCT 500. 

2. 2. 3.1. Type 8541—99 Standard Version 

The following features are available with the standard version DCT 500. 

■ Automatic Answering 

The automatic answering feature provides the DCT 500 with the capability of 
answering incoming calls, acting upon the call, and then terminating the call. 
When the incoming call is answered, the DCT 500 can be selected to send or 
receive data. 
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■ Internal Modem 

The internal modem feature is similar to the Bell System 103 Modem and 
provides the DCT 500 with direct access to a communications line. This 
feature requires the master station function to originate calls. 

2. 2. 3. 2. Type 8541—98 Automatic Operation Version 

The following features are available with the automatic operation version of the 
DCT 500. 

■ Internal Modem 

The internal modem feature is similar to the Bell System 103 Modem and 
provides the DCT 500 with direct access to a communications line. This 
feature requires the master station feature to originate calls. 

■ Master Station 

The master station feature provides the DCT 500 with the capability of initiating 
transmission to a selected station or stations. In addition, the DCT 500 is 
capable of polling a designated station to initiate transmission of data from that 
station. 

■ Print Monitor 

The print monitor feature provides the DCT 500 with the capability of monitoring 
data transmission or reception by use of the printer when the paper tape reader, 
paper tape punch, or keyboard is being used. 
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CODES AND FORMATS 


3.1. GENERAL 

This section describes the character codes and message formats used for the 
UNIVAC DCT 500. 

3.2. CHARACTER CODES 

The UNIVAC DCT 500 transmits and receives the ASCII character set. The 
specifications for an individual character at the three transmission rates are 
specified in Table 3-1, and the ASCII code is defined in Table 3-2. The characters 
listed in columns 0 and 1 of Table 3—2 cannot be printed by the DCT 500; the char- 
acters listed in columns 6 and 7 of the table initiate printing of the corresponding 
characters listed in the same row under columns 4 and 5. 


SPEED 

(BAUD) 

SPEED 

(CPS) 

DATA 

BITS/ 

CHAR 

START 

BITS/ 

CHAR 

STOP 

BITS/ 

CHAR 

TOTAL 

BITS/ 

CHAR 

TIME/ 

CHAR 

(MS) 

110 

10 

8 

1 

2 

11 

100 

150 

15 

8 

1 

1 

10 

67 

300 

30 

8 

1 

1 

10 

33 


Table 3—1. Character Sped fi cat ions 


Table 3—3 lists the DCT 500 text and control characters with their ASCII codes and 
equivalent EBCDIC, Fieldata, and XS3-H codes. In addition, the table lists each 
printed character and the corresponding keys to be printed for each control character. 
The information listed in the table is for a DCT 500 equipped with the ASCII type- 
wheel and keytop. 
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COL. 

0 

1 

ROW 

BITS 

WmA 






0 

0000 

NUL 

DLE 

1 

0001 

SOH 

DC1 

2 

0010 

STX 

DC2 

3 

0011 

ETX 

DC 3 

4 

0100 

EOT 

DC4 

5 

0101 

ENQ 

NAK 

6 

0110 

ACK 

SYN 

7 

0111 

BEL 

ETB 

8 

1000 

BS 

CAN 

9 

1001 

HT ( 

EM 

10 

1010 

LF 1 

SUB 

11 

1011 

VT 

ESC 

12 

1100 

FF 

FS 

13 

1101 

CR 

GS 

14 

1110 

SO 

RS 

15 

1111 

SI 

US 



Example: 


64 CHARACTERS 32 CHARACTERS 
(UPPERCASE) (LOWERCASE) 


Table 3-2. ASCII Characters 


Twelve control characters are used for the DCT 500. Any of these twelve control 
characters except EOT may appear in any text location of the transmitted or 
received messages. Table 3—4 lists and describes each of the control characters 
used for the DCT 500. The address characters for DCT 500 station and device 
identification are restricted to certain ASCII characters. The remote identifier (RID) 
and station identifier (SID) portions of the address are selected from columns 2 
through 7 of Table 3 — 2. The device identifier (DID) portion of the address is as 
follows for the associated devices. 

1011 0010 Keyboard 

1011 0001 Printer 

0011 0110 Paper Tape Reader 

0011 0101 Paper Tape Punch 
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CTL L FF 

RETURN CR 

CTL N SO 

CTL 0 SI 


CTL P 
CTL Q 
CTL R 
CTL S 


CTL T 
CTL U 
CTL V 
CTL W 


CTL X 
CTL Y 
CTL Z 
CTL [ 


CTL \ FS 

CTL] GS 

CTL * RS 

CTL DEL US 



D1 

17 

44 

D2 

20 

45 

□ 

21 

46 

9 

22 

47 

D5 

23 

50 

D6 

24 

51 

D 7 

25 

52 

D8 

26 

53 

D9 

27 

54 

E2 

\ 

30 

65 

E3 

31 

66 

| E4 

32 

67 

E5 

33 

70 

' E6 

34 

71 


H I 350 88 

151 89 

152 91 

K I 353 92 


154 93 

M 355 94 

N 356 95 

0 157 96 


P 360 97 

Q 161 98 

R 162 99 

S 363 A2 


F8 70 13 X X 330 E7 35 

F9 71 14 Y Y 131 E8 36 

7 A 53 21 Z Z 132 E£ 37 74 

5E 73 16 [ [ 333 4A 01 17 


4C 43 36 \ \ 134 57 15 | \ 374 4F 

7E 44 35 ] ] 335 5F 02 01 ) ] 175 

6E 45 76 ~ 336 04 57 ~ 176 

077 I 6F 54 23 _ _ 137 6D 77 77 DEL _ 377 FF 
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DCT 

500 

CHAR 

TTY 

33/35 

CHAR 

OCTAL 

ASCII 

DEFINITION 

REMARKS 

ENQ 

WRU 

005 

/ N 6' </ 

Enquiry. Sent from computer 
as status poll or data poll. 
Preceded by 3-character iden- 
tification prefix (see 3.3). In 
point-to-point without paper 
tape, identification prefix is 
unnecessary. 

ACK or NAK response 
expected in response to 
status poll. Data or EOT 
expected in response to data 
poll. Identification prefix 
is field installable selection. 

ACK 

RU 

006 

y'oc. 

Acknowledge. Indicates 
selected receiving terminal 
and device ready. 

Single character in response 
to ENQ. 

LF 

LF 

012 

y'o/V 

New line. Returns carriage and 
feeds line. (Optiona lly feeds 
line only.) 

In any text location, but at 
300 baud, must be followed 
by DEL characters (see 4.7). 

FF 

FF 

014 

, \ 

V' 

Form feed. Returns carriage 
and advances to top of next 
page. (Applicable only for 
11-inch forms.) 

In any text location, but 
must be followed by DEL 
characters (see 4.7). 

DC1 

XON 

021 

Device control 1. When re- 
ceived, permits resumption of 
transmission that was inter- 
rupted by receipt of DC3. 

Pressing of PROCEED key 
also performs this function. 
DC1 sent by simultaneous 
pressing of CTL and Q keys. 

STX 

EOA 

202 

Start of text. Immediately fol- 
lows identification prefixes 
and is followed by text char- 
acters. 

Optional operating function 
required when using RID, 
SID, and DID. 

EOT 

EOT 

204 

End of transmiss ion. Cancels 
previous selection. Follows 
last transmitted character. Turns 
off motor of paper tape punch. 

Sent manually or punched in 
paper tape. 

CR 

CR 

215 

Carriage return. Returns car- 
riage without feeding line. 

In any text location, but must 
be followed by DEL charac- 
ters (see 4.7). 

DLE 


220 

Data link escape. Precedes 
EOT in DEOT sequence (see 
3.3). Same function as EOT, but 
causes disconnection from 
switched telephone network. 

Sent by simultaneous pressing 
of CTL and P keys. 

DC3 

XOFF 

223 

Device control 3. When re- 
ceived, interrupts transmission 
until receipt of DC1 or pressing 
of PROCEED key. 

Sent by simultaneous pressing 
of CTL and S keys. 

NAK 

ERR 

225 

Negative acknowledge. Indi- 
cates selected receiving termi- 
nal or device not ready. 

Single character in response 
to ENQ. 

DEL 

RO 

377 

Delete. Paper-tape character of 
all punches used to cover spur- 
ious characters. 

Transmitting of DEL characters 
read from tape is optional. 

For time fill during line 
feeds, carriage returns, form 
feeds, perforation skips, and 
motor turnon (see 4.7). 


-\ 


T able 3—4. Control Ch aracters 
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3.3. MESSAGE FORMATS 

" / The UNIVAC DCT 500 transmits and receives individual characters. In the receive 

only (RO) and keyboard send receive (KSR) configurations, the DCT 500 transmits 
ahd receives all characters. In the automatic send receive (ASR) configuration with 
the terminal and device addressability option included, characters can be arranged 
in message form. To accomplish the forming of a message, all characters received 
are ignored by the DCT 500 until an STX character is received. Each address, or 
series of addresses, must be followed by either ENQ or STX for the DCT to accept 
text characters. 

The text characters following the address are completely free form. DC1, DC3, and 
form control characters may be imbedded messages or transmitted individually. The 
form control characters must be followed by DEL characters as specified in 4.7, and 
EOT characters must be the last character transmitted. ACK and NAK, which are 
responses to ENQ sequences, are transmitted individually. The ENQ character is 
transmitted individually except where remote identifier (RID), station identifier (SID), 
and device identifier (DID) precede it (see 3.2) either in multipoint networks or during 
use of the DOT 500 automatic operation version. The end of transmission (EOT) 
character is transmitted individually or at the end of a message. DjE-GT, which is the 
mandatory disconnect sequence for use on the switched telephone network, consists 
of a DLE character followed by an EOT character. Figure 3—1 illustrates the basic 
message formats for the DCT 500. 




CHARACTER 

TRANSMISSION 

SEQUENCE 


1 

2 

3 

4 

5 

6 


READY OR NOT READY 

TEXT 

END OF TRANSMISSION 

MANDATORY 

DISCONNECT 

RSDE 

A 

N 

S 



E 

DE 

MIN 

C 

A 

T 


TEXT 

0 

LO i 

DDDQ 

K 

K 

X 



T 

ET 


Figure 3—1. Message Format 
















. UNIVAC DCT 500 

UP-7836 DATA COMMUNICATIONS TERMINAL 



4. SUBSYSTEM 

PROGRAMMING 

CONSIDERATIONS 


4.1. GENERAL 

This section describes the operating functions of the UNIVAC DCT 500. The 
description includes the pertinent operating characteristics that are required for 
consideration in developing a program for a central processor. The description of 
the operations are divided into the following categories: 

■ Establishment 

■ Type 8541-98, Automatic Operation Version 

■ Data Exchange 

■ Termination 

■ Disconnection 

■ Timing 

4.2. ESTABLISHMENT 

The UNIVAC DCT 500 may be connected to either a private voice-grade communica- 
tions line or the public telephone system. 

4.2.1. Private Line 

Establishment on a private line can be originated either by the remote DCT 500 or 
a central processor. When the DCT 500 originates establishment, the DCT 500 is 
operating in the KSR or ASR operation (the MASTER/SLAVE switch on the control 
panel is set to the MASTER position or the machine permanently strapped for 
master mode), and the associated modem establishes an originate mode carrier. 

When the processor originates establishment, the DCT 500 is performing either in 
the RO operation and is automatically a slave terminal or in the KSR or ASR 
operation (with the MASTER/SLAVE switch in the SLAVE position or the machine 
permanently strapped for slave mode) and the associated modem in the answer 
mode. The processor establishes an originate mode carrier. The receiving DCT 500 
receives the carrier and generates a return answer mode carrier at a different 
frequency. When the originating processor receives the answer mode carrier, data 
exchange may commence. 
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Since no more than one station on the line can be in the originate mode and no 
more than one station can be in the answer mode, full-duplex operation and opera- 
tion with status polls and acknowledgments are prohibited for broadcast appli- 
cations. The elapsed time required for private line establishment is approximately 
265 milliseconds. 

4.2.2. Public Telephone Line 

Establishment on a public telephone line can be initiated either by the central 
computer or a remote DCT 500. To initiate establishment, a call is placed on the 
dial facility. When the call is answered the DATA-PHONE* Data Auxiliary Set 
pushbuttons are switched from the TALK pushbutton to the DATA pushbutton. 

The originating station then assumes the originate mode at one carrier frequency, 
and the called station assumes the answer mode at a different carrier frequency. 

When the called station answers, the modem automatically transmits the carrier to 
the originating station. When the answer carrier is received by the originating 
station, the originating modem transmits its carrier. When both carriers are 
established, data exchange may commence. 

The elapsed time for establishment on the public telephone line is approximately 
3.6 seconds. In addition the dialing time is 5 to 25 seconds, and the answering 
time is 4.6 seconds. Dialing can be performed either manually or automatically 
from the processor and manually only from the DCT. Answering can be performed 
either manually or automatically at the processor, manually or automatically (if 
the automatic answering feature is included) at the DCT in the RO and KSR 
operations, and automatically in the ASR operation. 

4.3. TYPE 8541—98 AUTOMATIC OPERATION VERSION 

The following operating characteristics are applicable to the automatic operation 
version of the DCT 500. 

4.3.1. Establishment 

Initially, the processor or DCT establishes a connection, and either the processor 
selects the terminal and device or the DCT transmits to the computer. If the 
DCT 500 is to receive data, either receiver status poll recognition or fast select 
must be employed; or fast selection may be employed with status poll. 

4.3.2. Status Poll 

For status poll the processor sends RID, SID, DID, followed by an ENQ character. 
Receipt of this character at the DCT causes transmission of the ACK character if 
the terminal and device are ready to receive data; the NAK character is transmitted 
if the terminal and device are not ready to receive data; the EOT character is trans- 
mitted if the terminal and device are not ready to transmit data; or data is transmitted 
if the terminal and device are ready to transmit data. 

4.3.3. Fast Select 

For fast select the DCT accepts data, starting with an STX immediately after the 
terminal and device addresses (see 2. 2. 2. 2). Some delay is necessary for ASR 
operation with motor control. The fast select operation is required for broadcast 
(more than one receiver of transmission) applications and is preferable over status 
polls for conversational applications. 
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4.3.4. Terminal and Device Addressability 

Terminal and device addressability is required for multipoint networks and can be 
employed when more than one receiving device is available; that is, printer and 
paper tape punch. Terminal and device addressability is also required to enable 
the processor to poll for input data. The addresses consist of three characters: 

RID, SID, and DID, in that order (see 3.2). Each address, or series of addresses, 
must be followed by either ENQ or STX. The processor selects by sending the 
appropriate addresses before each input and each output. On the switched tele- 
phone network the originator of a call transmits DEOT following the last trans- 
mission for disconnection. 

4.3.5. Selection 

Selection occurs when the processor sends the terminal and device address char- 
acters RID, SID, and DID before transmitting data and preceding the ENQ character 
in status polls and input data polls. After the processor polls the DCT to transmit 
data, it may do so immediately, or after establishing a connection. Receiving or 
transmitting is determined by the specific device selected. If the DCT 500 has no 
data to transmit, the DCT answers the poll with EOT. An EOT is transmitted before 
each change in direction of traffic. 

4.3.6. Acknowledgment 

Acknowledgment is the act of answering an ENQ character with either an ACK or 
NAK character. An ACK character is sent if the terminal and output devices are 
ready; a NAK character is sent if the terminal and output devices are not ready. In 
the ASR operation, the ACK is not returned until the paper tape motor, if selected, 
is up to speed, with the result that there is a 3/4 to 2-1/4 second delay. 

4.3.7. Master Station 

Two methods of operation are available with the DCT 500: slave operation and 
master operation (see 2. 2.3. 2). With the MASTER/SLAVE switch in the MASTER 
position, the DCT 500 initiates transmissions. With the switch in the SLAVE 
position, the computer initiates transmissions. 

4.3.8. Motor Control 

When the DCT recognizes the paper tape punch DID, the paper tape punch motor is 
turned on. The paper tape motor remains on until the DCT 500 receives an EOT 
character, at which time the paper tape punch motor is turned off. A minimum of 
five DEL characters must be sent to allow for motor turnon (see Table 4—3). The 
ACK acknowledgment character for answering a status poll is not returned until the 
motor is up to speed, which takes 3/4 to 2-1/4 seconds. 

4.3.9. Form Control 

Three form control characters are acted upon by the DCT 500 form feed (FF), line 
feed (LF) or new line (see 2. 2.2. 2.), and carriage return (CR). Form feed is for 
11-inch forms only and cannot be adjusted. No vertical or horizontal tabs are 
available with the DCT 500. The form control characters received by the DCT 500 
are acted upon when received and must be followed by a minimum of DEL charac- 
ters (see Table 4—3). The form control characters that are received by the DCT 500 
with an invalid parity are ineffective and cause the printing of an asterisk. In addi- 
tion, the DCT 500 has an automatic perforation skip function (see 4.7). Form control 
characters are transmitted in the same manner as data characters and may be imbedded 
in data messages, provided that the timing requirements are properly considered. 
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4.3.10. Remote Control 

Remote control permits the receiving DCT 500 or computer to halt transmission. ^ 

There are two methods of remote control. 

In one method the DCT 500 halts transmission upon receipt of a DC3 character 
and resumes transmission upon receipt of a DC1 character. To send these 
characters from the DCT, DC3 and DC1 must be keyed in or must have been 
punched on the paper tape. When transmission has been halted, the operator is 
alerted by the INTRPT indicator being lit. This indicator lights when either a 
DC3 character is received from a processor or the INTRPT key is pressed at 
another DCT 500. The modem carrier is not dropped in this situation; therefore, 
an EOT or DEOT must be sent if data is to be exchanged with another station 
during the interrupt interval. The spacing signal is sent from the DCT 500 when 
the INTRPT key is pressed. Remote control characters are transmitted to the 
DCT 500 in the same manner as data characters and may be imbedded in data 
messages, provided that timing requirements are properly considered. 

4.3.11. Print Monitor 

The print monitor permits the printing of data being read from or punched in paper 
tape. The print monitor requires no software considerations but is useful in 
testing paper tape handling. If the printer runs out of paper during print monitor 
operation, only the print monitor function is affected. Without the print-monitor 
function, offline printing of paper tape can be performed at the DCT. 

4.4. DATA EXCHANGE 

Simplex, half-duplex, or full-duplex operation is possible over two wire lines. No 

special control procedures exist for data exchange with the standard version. With N — S 

the automatic operation version, an STX character is required before data characters. 

Without the receipt of STX in the automatic operation version, all received data is 
ignored. To send STX from the DCT 500, the character must be keyed in or must 
have been punched in the paper tape. 

Transmitted characters have odd or even parity, and received characters are checked 
for parity with both versions of the DCT 500. 

When a character is received with an invalid parity, an asterisk is printed or punched 
in place of the invalid ch ar acter , and th e PARITY CHECK indicator lights for the 
KSR-aftd-ASR ope^ions.- The indicator remains lit until any new message after the 
EOT character is received. When a character is received with an invalid parity for 
the RO operation, an asterisk is printed in place of the invalid character. Form 
control characters received with invalid parity are ineffective for all operations. In 
addition, remote control and form control characters can be sent separately or can 
be imbedded in text messages with the automatic operation version. 

If the printer runs out of paper or the paper tape punch runs out of paper tape, the 
received messages will be lost. However, in the automatic operation version the 
next ENQ is answered with an NAK character. 

The standard version DCT 500 can be used in a teletypewriter type mode during KSR 
operation. In this type operation, data exchange is in free form and is used for 
point-to-point and switched telephone networks. The operation employs no polling, 
no acknowledgments, no special header characters, and no special trailer characters. 

The devices used are manually selected by the DCT 500 operator. . 
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Data exchanged between a processor and a DCT 500 generally fall in one of six 
. categories: 

■ Dial Out, Teletypewriter Mode 

■ Dial In, Automatic Operation 

■ Multipoint, Private, Automatic Operation 

■ Dial Out, Automatic Operation, Status Poll 

■ Point-to-Point or Multipoint, Automatic Operation, Status Poll 

a Point-to-Point or Multipoint, Automatic Operation, Fast Select 

Figures 4—1 through 4—6 illustrate the six typical data exchanges between a 
computer and a DCT 500. These figures show the automatic operation DCT or the 
automatic answering feature if the Bell System modem is used with the standard 
version. The DCT 500 is equipped with a keyboard and includes the various func- 
tions and equipment as required for the specific procedures illustrated. In the 
figures, the symbol * represents the address sequence RID, SID, and DID. 

4.5. TERMINATION 

Termination occurs with the transmission of an EOT character or DEOT (DLE-EOT) 
character sequence by the transmitting station and cancellation of any previous 
selection. On the switched telephone network, termination automatically accom- 
panies disconnection. To send EOT or DEOT from the DCT 500, the characters 
must be keyed in or must have been punched in the paper tape. When EOT or DEOT 
is received by a selected DCT 500 on a private line, the DCT 500 modem carrier is 
W turned off. Termination requires approximately 70 milliseconds. 

4.6. DISCONNECTION 

Disconnection applies only to the switched telephone network using a Bell System 
103A Modem. When a DEOT (DLE immediately followed by EOT) is received, the 
DCT goes “on hook” and any previous selection is cancelled. On a private line, 
DEOT has the same effect as EOT. To send DEOT from the DCT, the DLE and EOT 
characters must be keyed in or must have been punched in the paper tape. Discon- 
nection requires approximately 3.8 seconds. 

4.7. TIMING 

The following paragraphs describe the timing considerations for the operation of the 
DCT 500. 

4.7.1. Communication Speeds 

The DCT 500 has three communication speeds: 110 baud, 150 baud, and 300 baud. 

Table 4—1 lists the transfer times for each speed, and Table 4 — 2 lists the transfer 
rates for each speed. The information contained in Table 4—2 is presented with 
the assumption that STX is not used, motor control is not employed, the DCT 500 
is operating in a teletypewriter mode, and each line of data contains a carriage 
return character, a line feed character, and the required DEL characters. 
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Figure 4—1. Dafa Exchange — Dial Out, Teletypewriter Mode 
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Figure 4-5. Data Exchange - Point-to-Point or Multipoint 
Automatic Operation, Status Poll 
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Figure 4—6. Data Exchange — Po int-to-Point or Multipoint, 
Automatic Operat ion, Fast Select 
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4.7.2. Establishment and Termination 

With the DCT 500 automatic operation version transmitting on private lines, the 
time for one message in each direction, during conversational (interactive) data 
exchange, includes two establishment times and two termination times. Following 
are the establishment and termination times for private lines, and the establishment 
and disconnect times for the switched telephone network: 

■ Private lines 

— Establishment: 265 milliseconds 

- Termination: 70 milliseconds 

■ Switched telephone network 
— Dial: 5 to 25 seconds 

- Answer (automatic): 4.6 seconds 
— Establishment: 3.6 seconds 


EXPLANATION 

TELETYPEWRITER 

MODE 

AUTOMATIC 
OPERATION WITH 
FAST SELECT 

AUTOMATIC 
OPERATION WITH 
STATUS POLLS 

no 

BAUD 

150 

BAUD 

300 

BAUD 

no 

BAUD 

150 

BAUD 

300 

BAUD 

no 

BAUD 

150 

BAUD 

300 

BAUD 

Characters per 
second 

10 

15 

30 

10 

15 

30 

10 

15 

30 

Character transfer 
time (milliseconds) 

100 

66.7 

33.3 

100 

66.7 

33.3 

100 

66.7 

33.3 

132-character text 
transfer time 
(seconds) 

13.3 

8.8 

D 

13.6 

9.1 

■ 

13.9 

9.2 

■ 


Table 4—7. Transfer Times 


SPEED 

CHARAC- 
TERS PER 
SECOND 

10-CHARAC- 
TER LINES* 
PER MINUTE 

72-CHARAC- 
TER LINES* 
PER MINUTE 

80-CHARAC- 
TER LINES* 
PER MINUTE 

120-CHARAC- 
TER LINES* 
PER MINUTE 

132-CHARAC- 
TER LINES* 
PER MINUTE 

110 

10 

46.1 

8.0 

■M 

f 

4. 4 

Baud 




HI 1 

HI 

> 

150 

15 

64. 2 

11.8 

10. 7 

M 

6.6 

Baud 





HI 


300 

30 

66. 7 

20.2 

18.6 

13. 1 

12. 1 

Baud 








*Each line includes a CR, LF, and required DEL characters. 


Table 4—2. Transfer Rates 
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4.7.3. Form Control Characters 

The DCT 500 requires DEL characters between received form control characters 
and subsequent text characters. DEL characters must also be included at the 
beginning of an initial message to allow for motor turnon. Motor turnon is a 
function of motor control. When print monitoring messages are being received by 
the paper tape reader, carriage returns and line feeds are automatically provided; 
however, DEL characters or delays may be needed to compensate for carriage 
return and line feed times. 

The minimum numbers of DEL characters required for form control and motor 
turnon are listed for each speed in Table 4—3. The DEL characters must follow 
the LF or FF character. Also included in the table are the numbers of DEL 
characters required to accommodate automatic perforation skipping. 

The standard form for the DCT contains 66 print lines (11 inches). When the form 
is between the 63rd and 64th lines, it automatically advances to the fourth line 
of the next form. Therefore, only 60 of the 66 lines are usable. 

The automatic perforation skip is executed within the time of a carriage return or 
new line function; however, text is lost at 300 baud if only a line feed and its 
required DEL character are received when the 63rd line (60th printable line) is 
being printed. Line feeding and perforation skippingare executed at the rate of 
30 lines per second. Form feeding is executed at 12 lines per second but must 
also include the time for perforation skipping (7/30 second). 



MINIMUM NUMBER OF REQUIRED DEL CHARACTERS 

EXPLANATION 

TRANSMISSION SPEED 


110 BAUD 

150 BAUD 

300 BAUD 

Carriage return/line feed (CR/LF) 
from right of page 

1 

2 

14 

New line (LF) from right of page 

1 

2 

15 

Line feed (LF) 

0 

0 

1 

Form feed (FF) from line: 




4 (full page) 

13 

19 

37 

33 (half page) 

8 

12 

23 

Automatic perforation skip 

° 

0 

7 

Motor turnon 

5 

8 

15 


Table 4 — 3. Timing Cons ide rat ions for 
Control Ch aracters 












